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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To embody a liquid 
crystal display device with which the compatibility of 
the low resistance performance of transparent 
electrodes of multilayered structures contg. metallic 
thin films in the inside layers with the high reliability 
of the terminal parts to be packed with driving 
circuits is attained by using the transparent 
electrodes. 

SOLUTION: The transparent electrodes 2 and an 
oriented film 3 are formed on one transparent 
substrate 1 and color filter layers 6 and smooth layer 
7 are formed on another transparent substrate 5. The 
transparent electrodes 9 of the three-layered 
structures composed of an ITO film 9a/silver thin film 
9b/ITO film 9c are formed on the smoothing layer 7. 
The oriented film 4 is formed thereon. The 
transparent substrates 1 and 5 are arranged to face 
each other via a liquid crystal layer 11 and spacers 12 
enclosed which a sealing material 10. The ITO film 9a 

of the lowermost layer of the transparent electrodes 9 is formed from the display electrodes 
part on the inner side of the sealing material 10 to the terminal part to be packed with the 
chip of the driving circuits on the outer side of the sealing material 10. The silver thin film 9b 
and the ITO film 9c are formed only on the inner side of the sealing material 10. Namely, the 
three-layered structures are formed on the side inner than the sealing material 10 and the 
parts from the sealing material 10 to the terminal parts on the outer side are formed of the 
[TO film 9a alone. 
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CLAIMS 


[Claim(s)] 

[Claim l] It is the liquid crystal display 
characterized by being the liquid crystal 
display which ****(ed) the liquid crystal 
layer surrounded by the sealant in the 
circumference among one pair of 
substrates which have a transparent 
electrode, and for the transparent 
electrode on one [ at least ] substrate 
having made the inside portion the 
transparent electrode of the multilayer 
structure which contains a metal thin 
film in an internal layer from the 
aforementioned sealant among the one 
aforementioned pair of substrates, and 
making the portion of the outside of the 
aforementioned sealant into the 
transparent electrode which does not 
contain the aforementioned metal thin 
film. 


DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001 1 

[The technical field to which invention 
belongs] This invention relates to the 
liquid crystal display used for OA 
equipment, such as a graphic display 
device, a personal computer, and a word 
processor the handicap terminal 


equipment, etc, 
[0002] 

[Description of the Prior Art] The liquid 
crystal display is inferior in the screen 
size and the number of pixels compared 
with the display which used CRT, and, on 
the other hand, it was able to be located 
in the product field which was excellent 
in portability in a weight or volume. Now, 
as a liquid crystal display used with the 
notebook sized personal computer or the 

.. I' - , " ..V . ^ 

b40x<180 dots or 600x800 dots is prepared 
by the 10*12 inch size grade, and 
although it is inferior to the number of 
pixels of CRT, the display which was 
excellent as a display can be shown. 
[0003] However, in a simple matrix type 
liquid crystal display, a difference arises 
to t he degree of a cross talk according to 
the kind of pattern which the 
phenomenon of the cross talk which can 
do a shadow (shadowing) generates and 
displays in the in-every-direction 
direction of the projected picture by the 
design of a liquid crystal panel or a drive 
circuit . If voltage impression is carried 
out so that the pixel whose drive method 
of a liquid crystal panel is a line 
sequential color TV system may be 
turned on. some voltage will be added 
besides the pixel of lighting and the cross 
talk of the display which is different in it 
heinir regular will oerur Moreover nNn in 
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form ] distortion generates, a part for the 
voltage is impressed, and a cross talk 
occurs. Moreover, it is greatly influenced 
by the wiring resistance of the capacity 
component of a liquid crystal panel, or a 
transparent electrode which consists of 
liquid crystal material or a cell gap. 
[0004] Drawing 3 is the cross section 
showing the composition of a simple 
matrix type color STN (super twisted 
nematic) liquid-crystal display as a 
conventional liquid crystal display, 
drawing 3 setting -■ 1 and 5 a 
transparent substrate, and 2 and 8 ■* for 
a light-filter layer and 7, as for a sealant 
and 11, a smooth layer and 10 are [ a 
transparent electrode, and 3 and 4 / an 
orientation film and 6 / a liquid crystal 
layer and 12 ] spacers This conventional 
liquid crystal display forms the 
orientation film 3 which forms a 
transparent electrode 2 on the 
transparent substrate 1, and consists of a 
polyimide etc. further while consisting of 
a glass substrate etc. The light-filter 
layer 6 is formed on the transparent 
substrate 5 of another side by which 
opposite arrangement is carried out with 
the transparent substrate 1, in order to 
obtain smooth nature on it, the smooth 
layer 7 which consists of the organic 
substance is formed, and the transparent 
electrode 8 and the orientation film 4 are 
formed further in order. Thus, it has 
pasted up so that the gap between the 
transparent substrate 1 and 5 may be 


kept constant by the seal resin 10 printed 
around one [ at least ] substrate through 
a spacer 12, and into the gap. the 
constituted transparent substrates 1 and 
5 enclose liquid crystal, and form the 
liquid crystal layer 11. 
[0005] The present condition is that most 
sputtering membrane formation 
technology by the ITO (In-Sn oxide) 
target is adopted as the transparent 
electrodes 2 and 8 here. It is in the 
method of actually forming an ITO film 
variously, and also by print processes, an 
ITO film can be formed and fixed efforts 
are also bearing fruit it. However, print 
processes have the fault that it cannot 
become a thick film instead of a thin film, 
or a thin-line pattern cannot be formed. 
Moreover, burning temperature has the 
restrictions from the direction of a glass 
substrate at 400-600 degrees C. 
[0006] On the other hand, as for the ITO 
film by the spatter or the EB (EB) method, 
for a 200-400-degree-C and low reason, 
formation temperature does not have a 
damage to a glass substrate. An electric 
resistance value also becomes lOohms / 
** grade by about 2.000A, and since 
membraneous quality is also choked up 
densely, electrical conductivity will be 
secured even if the crystal grain itself is 
small. Moreover, although it is dependent 
on equipment or a target in order to form 
the film of a uniform electrical property 
in the glass substrate of a large area, it 
excels in mass-production nature. In 
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addition, if a photolithography is used for 
formation of the circuit pat tern of 
transparent electrodes 2 and 8, it keeps 
being 20 micrometers, can attain from 
width of face to several micrometers, and 
can extract, and what has narrow width 
of face can raise the formation of quantity 
thin energy, and panel permeability. 
[0007] ** [ 7-10ohms / ] In order to 
consider as a product which satisfies a 
user to the 10 type color STN liquid 
crvstal di.snbiv (MOvdRCl dntc) 
a transparent electrode, the sheet 
resistivity value of a transparent 
electrode is needed. More than it, in a big 
sheet resistivity value, a cross talk 
increases to a liquid crystal panel, and 
the phenomenon which a difference 
arises in a threshold voltage value in the 
field of right and left in a liquid crystal 
panel, and is called brightness inclination 
is also generated. This cross talk 
expresses the thing of the shadow 
(shadowing) of the vertical line by display 
patterns, such as gradation and a 
character pattern, and a horizontal line. 
From now on, in the STN liquid crystal 
display, the 17 type screen size can be 
considered from 12 types, and display 
capacity will also attract attention to 
XGA, SXGA, etc. as a CRT alternative 
monitor from SVGA. Such an inclination 
is also further anxious about increase of 
the amount of cross talks or a brightness 


of the drive circuit which took the 
amendment voltage impression wave into 
consideration according to the display 
pattern, and a liquid crystal panel, or 
lowering the sheet resistivity value of a 
transparent electrode further are called 
for. 

[00081 As the technique of the reduction 
in resistance of the above-mentioned 
transparent electrode, the further 
membrane formation method is devised 
or the transparent electrode of the 
multilayer structure which sandwiched 
the metal thin film is proposed. It is 
indicated by JP,2-37326,A as a 
transparent electrode of this multilayer 
structure, and the cross section of the 
substrate for electrochromatic displays is 
shown in d rawin g 4 , and a plan is shown 
in drawing 5 . drawing 4 and drawing 5 
setting ■- 13 *• for a resin protective layer 
and 1G, as for a metal thin film and 18, 
the 1st metal oxide film and 17 are [ a 
glass substrate and 14 / a light-filter 
layer and 15 / the 2nd metal oxide film 
and 19 ] transparent electrodes In 
addition, R. G, and H of (Jxuw_ing_5 show 
the color (red, green, blue) of the 
light -filter layer 14, respectively. 
[0009] The transparent electrode 19 
which consists of a three-tiered structure 
of the 1st lG/metal thin film 17 of metal 
oxide films/the 2nd metal oxide film 18 is 
formed on the resin prnteotive lavor lo bv 
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layer 14, and this transparent electrode 
19 is formed by the three- tiered structure 
to the terminal area which mounts a 
drive circuit from the display polar zone. 
[0010] 

[Problem(s) to be Solved by the 
Invention] However, although electrode 
resistance can be lowered when the 
transparent electrode 19 of such 
multilayer structure is used, the 
reliability of the metal thin film 17 is 
remarkably bad. Although it is desirable 
as a metal thin film 17 to use silver when 
transparency and conductivity are taken 
into consideration, if it is weak, and a 
blemish arises or the adhesion force with 
the transparent metal oxide films 16 and 
18 represented by ITO leaves it the inside 
of highly humid in mechanical friction for 
a long time, moisture will permeate from 
the interface of the multilayer structure 
of the transparent electrode 19 of the 
lateral part of the sealant which has 
enclosed liquid crystal, the metal thin 
film 17 which consists of silver will be 
corroded, and problems, such as ablation, 
will arise. Therefore, it was far from the 
reliability required of the terminal area 
which mounts the chip of a drive circuit, 
and was difficult for practical use. 
[00 ll] The purpose of this invention is 
offering a liquid crystal display 
compatible in the low resistance ability 
and the high reliability of the terminal 
area which mounts a drive circuit using 
the transparent electrode of the 


multilayer structure which contains a 
metal thin film in an internal layer. 
[0012] 

[Means for Solving the Problem] In order 

to attain this purpose, the liquid crystal 
display of this invention is a liquid 
crystal display which ****(ed) the liquid 
crystal layer surrounded by the sealant 
in the circumference among one pair of 
substrates which have a transparent 
electrode, and among one pair of 
substrates, the transparent electrode on 
one [ at least ] substrate makes an inside 
portion from a sealant the transparent 
electrode of the multilayer structure 
which contains a metal thin film in an 
internal layer, and is characterized by 
making the portion of the outside of a 
sealant into the transparent electrode 
which does not contain a metal thin film. 
[0013] While being able to attain low 
resistance ization among one pair of 
substrates by making a metal thin film 
into the transparent electrode of the 
multilayer structure which contains the 
transparent electrode on one [ at least ] 
substrate in an internal layer for the 
portion of a sealant to the inside 
according to this composition By making 
the portion of the outside of a sealant into 
the transparent electrode which does not 
contain a metal thin film, even if it leaves 
it the inside of highly humid for a long 
time, high reliability can be acquired also 
in the terminal area which the 
transparent electrode of the portion of the 
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outside of a sealant does not corrode and 

mounts a drive circuit. 

[0014] 

[Embodiments of the Invention! 
Hereafter, the gestalt of implementation 
of this invention is explained, referring to 
a drawing. 

[Gestalt of the 1st operation] Drawing 1 
is the cross section showing the 
composition of the 1st of the liquid crystal 
display of the gestalt of operation of this 
invention. As for a sealant ami II, the 
transparent electrode of the three-tiered 
structure which an orientation film and 6 
become in the transparent electrode 
which the transparent substrate which 1 
and 5 become from a glass substrate etc., 
and 2 become from an ITO film in 
ikawingj, , and 3 and 4, and a smooth 
layer and 9 become from ITO film 9a, 
silver thin film (metal thin film) 9b, and 
ITO film 9c in a light-filter layer and 7, 
and 10 are [ a liquid crystal layer and 12 ] 
spacers. 

[0015] This liquid crystal display is a 
simple matrix type color STN liquid 
crystal display, like d raw nvgj] . forms a 
transparent electrode 2 on one 
transparent substrate 1. and forms the 
orientat ion film 3 which consists of a 
polyimide etc. further. The light-filter 
layer G is formed on the transparent 
substrate 5 of another side by which 


layer 7 w r hich consists of the organic 
substance is formed, the transparent 
electrode 9 of a three-tiered structure is 
formed on the smooth layer 7, and the 
orientation film 4 is formed on it. The 
transparent substrates 1 and 5 carry out 
opposite arrangement through a spacer 
12 and the liquid crystal layer 11, and the 
liquid crystal layer 11 is surrounded by 
the sealant 10. A transparent electrode 9 
consists of three layer membranes of ITO 

in in ya/snvei" unii mm u uniu mm 

and each thickness is 500A / 150A / 500A. 
Although ITO film 9a of the lowest layer 
of a transparent electrode 9 is formed to 
the terminal area which mounts the chip 
of the drive circuit of the outside of a 
sealant 10 from the display polar zone 
inside a sealant 10, silver thin film 9b 
and ITO film 9c are formed only inside a 
sealant 10. That is, the transparent 
electrode 9 of a three-tiered structure is 
formed inside a sealant 10, and the 
terminal area outside a sealant 10 forms 
only by ITO film 9a. 
[001(5] this liquid crystal display ■■ 
constant temperature - when the shelf 
test in the inside 0)0 degrees O / 90%) of 
highly humid was performed, even if it 
passed 1000 hours, change was hardly 
looked at by the transparent electrode 9 
of the three-tiered structure formed 
inside* ITO film 9a of the outside of the 
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[Gestalt of the 2nd operation] Drawing 2 
is the cross section showing the 
composition of the 2nd of the liquid 
crystal display of the gestalt of operation 
of this invention, and has given the same 
sign to drawing 1 and the corresponding 
portion. 

[0017] The liquid crystal display of the 
gestalt of this 2nd operation has formed 
the transparent electrode 9 of the 
three- tiered structure on the transparent 
substrate 5, i.e., the three-tiered 
structure of ITO film 9a/silver thin film 9 
b/lTO film 9c, inside from the lower part 
of a sealant 10, and other composition is 
the same as that of drawing 1 . Therefore, 
each thickness of ITO film 9a/silver thin 
film 9 b/ITO film 9c is 500A/ 150A/ 500A, 
and ITO film 9a of the lowest layer of a 
transparent electrode 9 is formed to the 
terminal area which mounts the chip of 
the drive circuit of the outside of a 
sealant 10 from the display polar zone 
inside a sealant 10. 

[0018] the gestalt of the 1st operation of 
this liquid crystal display *• the same *■ 
constant temperature ** when the shelf 

test in the inside (60 degrees C / 90%) of 
highly humid was performed, even if it 
passed 1000 hours, change was hardly 
looked at by the transparent electrode 9 
of the three-tiered structure formed 
inside from the lower part of ITO film 9a 
of the outside of the sealant 10 containing 
a terminal area, and a sealant 10, but it 
was checked that there is no real use top 


problem 

[0019] the former which shows the 
transparent electrode 9 of the same 
three-tiered structure to drawing 4 and 
drawing 5 to the composition shown in 
drawing 1 and drawing 2 - like ** from 
the display polar zone up to the terminal 
area of the outside of a sealant 10 •• 
forming •- the same constant temperature 
-- when the shelf test in the inside of 
highly humid was performed, it is at the 
100-hour progress time, the adhesion 
force of the interface of a silver thin film 
and an ITO film declined, and ablation 
and bulging were observed Thus, real use 
was not able to be borne by the 
conventional method. 
[0020] According to the gestalt of the 
above 1st and the 2nd implementation, 
the portion of a sealant 10 to the inside as 
mentioned above by considering as the 
transparent electrode 9 of the 
three-tiered structure which contains 
silver thin film 9b of a metal thin film in 
an internal layer for the transparent 
electrode by the side of the transparent 
substrate 5 Can attain low 
resistance ization, and according to the 
effect of the reduction in resistance, while 
being able to reduce display 
nonuniform ity, such as a cross talk and a 
brightness inclination, also on a big 
screen and a highly minute screen By 
making the portion of the outside of a 
sealant 10 into the transparent electrode 
(drawing 2 drawing 1 , ITO film 9a chisel) 
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which does not contain silver thin film 9 b 
of a metal thin film Even if it leaves it the 
inside of highly humid for a long time, 
high reliability can be acquired also in 
the terminal area which the transparent 
electrode (1TO film 9a) of the portion of 
the outside of a sealant 10 does not 
corrode, and mounts a drive circuit, and 
the liquid crystal display excellent in 
environmental reliability can be realized. 
[0021] Moreover, while the transparent 
electrode 2 by the side of the transparent 
substrate 1 can also reduce display 
nonuniform ity further according to the 
same three tie red structure as the 
transparent substrate 5 side, then the 
effect of the reduction in resistance, high 
reliability can be acquired also in the 
terminal area which mounts the drive 
circuit by the side of the transparent 
substrate 1. In addition, although 
considered as the transparent electrode 9 
of the three-tiered structure of ITO film 
9a/silver thin film 9 b/ITO film 9c with 
the gestalt of the above-mentioned 
implementation, what is necessary is just 
a conductive metal oxide film more 
transparent than the transparent 
substrate 5 side as the 1st layer. As a 
metal thin film of the 2nd layer, silver, 
copper, or these alloys are sufficient, a 
transparent metal oxide film with 
adhesion sufficient as the ^rd layer with 


[0(322] Moreover, although the 
transparent electrode 9 was made into 
the three- tiered structure, the multilayer 
structure of four or more layers is 
sufficient. Also in this case, a metal thin 
film shall be formed as an internal layer, 
and a metal thin film shall not be formed 
in the portion of t he outside of a sealant. 
Moreover, a metal oxide film should just 
be used for layers other than a metal thin 
film. 

[Effect of the Invention] According to this 
invention, the portion of a sealant to the 
inside among one pair of substrates as 
mentioned above by considering as the 
transparent electrode of the multilayer 
structure which contains a metal thin 
film in an internal layer for the 
transparent electrode on one [ at least ] 
substrate Can attain low 
resistanee*ization, and according to the 
effect of the reduction in resistance, while 
being able to reduce display 
nonuniform ity. such as a cross talk and a 
brightness inclination, also on a big 
screen and a highly minute screen By 
making the portion of the outside of a 
sealant into the transparent electrode 
which does not contain a metal thin film 
Even if it. leaves it the inside of highly 
humid for a long time, high reliability can 
be acquired also in the terminal area 
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and the liquid crystal display excellent in 9b Silver thin film (metal thin film) 
environmental reliability can be realized. 9c ITO film 


10 Sealant 


DESCRIPTION OF DRAWINGS 1 1 Liquid Crystal Layer 

12 Spacer 

[Brief Description of the Drawings] 
[Drawing l] The cross section showing 
the composition of the 1st of the liquid 
crystal display of the gestalt of operation 
of this invention. 

[Drawing 2] The cross section showing 
the composition of the 2nd of the liquid 
crystal display of the gestalt of operation 
of this invention. 

[Dra wing 3] The cross section showing 
the composition of the conventional liquid 
crystal display. 

[Drawing -l] The cross section of the 
substrate for electrochromatic displays of 
the conventional liquid crystal display 
which used the transparent electrode of 
multilayer structure, 

[Drawin g 5] The plan of the substrate for 
electrochromatic displays of the 
conventional liquid crystal display which 
used the transparent electrode of 
multilayer structure. 
[Description of Notations] 

1 Five Transparent substrate 

2 Transparent Electrode 

3 Four Orientation film 

6 Light Filter 

7 Smooth Layer 

9 Transparent Electrode of Three-tiered 

Structure 

9a ITO film 
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